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FHEA MO, 821b

CRITICALITY 212

T
SHUTTLE COTv DG N, -

CAITICAL TFEMS L1157 =
SHEET ] oF

-5

FATLURE MDDE AND
CAUSE

FAILLHE EFFECY
(M EHD ITEH

EATIONALE TOR ACCEPTAHCE

TVWC/CLA dogsr nolb respond ta any
command via Ehe A) panel ov the
wplink

v

Al Command Deteitar.
Sync Stripper.
Chock Divider Chain.
Sync Benerator.
2294880 -5

& Command Dacode Logic.
L{ommand Execulion Logic.
Camara Timing Legic.
2294881-500

B4 Symc/CHD Rewr.
#294004-581

B85 Auvtomaklc Light Contral.
725450 1545 ,

Al Puwer Do/OfF Switching.
Input Yoltage Frere :?atnr.
Nutpul Vollage Eegu%alnru.

Al UL Coaverier Primary
Oecillator/Briver.
c4MbA6-503

A3 Hadker Duecilblatar
Pt - o

0358

{1} Ko 1ens motion, 1.e..
focus, zoom, or 1ris.

(7] inable to change AL
+  ar GAHMA pode.

Worsk Case:
oss of mission critdcal
yideo.

DESIGH FEATURE

The Wl/lans Asseably is comprised of 16 sleckrical subassenblies: 13 subassewblias
are RCA AsLro Jesigned and Fabricated using standard printed-civcwit boerd type of
conskruction. The remalning three ascomhlbes, high voltsge power sopply, oschllator,
amd siepper molors, are vendor supplied conpendnts which have been specifled and
purchased necarding to ACA Spacification Contral Drawiags {5C0s)h prepared by engi—-
neerin? and reliability asswrance. Specifications per the SC0 are prepared o
establish Lhe design, parformance, test, qualiflcalion, and acceptamca requiramants
fer a pracured piece of equipment. '

Parts, satarials, precasses, and design guidelines For tha Shubtile CCIV program are
specilied in aceordance with LA 2295501, This document defines bLhe progean requlre—
menks for seleciion and conbrel of EEE parts. Tn the rasimun #xtent, and coasisient

- whth availakility, 11 paris have besn telected From military speciFlcations at Lthe

JAN lavel, as a sinimom. In addition te the overall seleculon crileria, 3 suvbsel of
genaral purpose Er&llrrﬁd parts has beaa defined by 4hix document and the KCA Govern—
aent Systems Bivision Standard Parts List. 1n the caxe af the CHES and ITL family of
aicrocircuils, devices ard screensd and Lastad Lo the MIL-STO-883C equivalent and
procured under the designalioas ol HI-REL/IW} and SHC 5405 From ECA-S5D and Texas
loatruments Corp, eespeclivaly. Parts sol included 1n Lhe above docoments have been
used in the derign on r after a nonstandard ilem approval form {WHIIAF) has been pre-
pared, submitled bto Reliability Ascurance Engineering (RAE] and approved for use In
Lthe specific application{s) defined kr the Hglnf by HASA-J5C.

woerst-Case Chrcuit Analyses have been performed and dacomented for a1l circuit
dezigns Lo demonsiraie khat sulficient operating marging exist far 211 operakting
conditions. The analysis was worsl case-in (hat Lhe value for eack of the variable
paramcbers was sél to Jinits that will drive the oulput 1o 2 maxioum [or @inisun}.

4 companenal application review and analysls was conducled ko werify that yhe applled
stress on pach plece parl by the Lemperatura exkremes idantified wilh awvirronmental
gua1ificttinn tesling doas ral @xceed Lhe shrazs derabing walues identified in RECA
295501,

In addilion, an abjeclive exaninabion of ihe dosign was performed thrsugh a PDR and

R to verify t1 - “*- T/lens assemhly meb specification amd contractwal reguire-
aanks . :

£-107"
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CRITICALINY AL

UNIT __IVE/ThA
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_2204821-503

SIEET 7 of g

SHUTTLE LCTY
CROTECAL ITEMS LIST

FALLLAE HODE AND
LAl

FAILLRE EFFECT
04 EN0_ITEH

TWL/CLA does nok respond ko any
comhand via the AT pamal or the
upl{nk

11N

A1 fommand Detector,
Srnc Strippar.
{lock Divider Chain.
Sync Gengrator.
22948 A0-504

fif Commind Decode Loglc.
Command Esecutisn Logic.
famera Timlng Lagic.
294081501

84 Sync/CHO Acwr.
2294084503

AS duiowmatic Light Contrnl.
J294801-505

&b Pawer On/DFF Switching,
lnput Valtage Preregu.jatar.

* (Qutput Voltage Aegulaters.

A 6C-DC Converter Frimary
dscillator70river.
2294B 865113

Al3 Haster Uscillater
552 2-1

82350

[1) M 1ens mition, 1.e.,
Ffocus, zbam, or Iris.

121 Unable to change ALC
' ar GAMNA mode.

Worst Cased

toss of mission criticat

. yidep,

RATIOMALE FDR ACCEPIANCE
DESIGH FEATYRE [Continued) .

BARE BOARD DESEGM (al, Ad, A5, A6, A7)

The desi?n of the associated boards AY, Ad. A5, AG, AT are constrected from laminaled
copper—clad epaxy glass theeks (HEHA &-00} Grade FR-4), FER HIL-P-55417A. Circuil
conmeciians are made through prinited traces which run from point to point on tha
board surfacis. Ewvery Lrace Lerminabes ab an amnalar ring. The anaular ring
surrgands the hote in which 8 component Tead #r terminal is located. This ring
provides a Foating for Ehe salder, eénsuring geod machanical and eleckrical
performance. [ts gize and shape are goavevaed by HIL-P-35640 as are Lracd widlhs,
spacing and rouking. These requiremeats are re!terited speciFicatly in drawing
n3tes 1o further assure cempliance. Wvariatlons betwesa the artwork master and Lhe
final praduct {due te irregularitles of the etching procesal are alsoe controtled by
drawing notes. This prevents naking defactiva boards trom good artwork. Holes which
hause no lead or terminal, but serva anly Lo alectrically intercannect bhe dIFFerent
board Tayers. contain stitch bars Far sechanical suppord And increased reliabilily.

The Lhru holes are drilled from a dridl Lape thgs elimimating tha possibility of -
human arror and allowing tight conired over hole and aneular ring cnncmtriﬁl: , an
impartant reliability criterign. After drilling asd eiching, A1 coppar :laddrng is
tin-1¢ad platad per HEL-5T0-1495. This provides far easy and reliame suldering at
the Lime of board aszembly, evea aflar periods of prolonged sborage.

EOARD ASSEMBLY DESIGH AN, Ad, AS, AE, AT-A, A7-B)

A1l caompanents are insialled in & nannpr whick dssures mawimum reliabililby.
Componant leads are pre-timaed, allowing totel wetliag of solder foints. A1} Yeads
are Fermed to provide stress relief and the bodies of large Compocents are sbaked.
Special wounting arnd handling instructioss are included in each drawlng requirad
after final assembly. Ths board is coaled wilh urethane whick prokects againat -
hunldity and conkaminalion.

5108
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REWISED- 5-F-B7

1T L/0A

FEA no. _ 625 SHUTFLE CCTW WG HO. -
CRITICAL ITEMS L157 —2299921-503 20
CRITICALETY i . _ SHEET _3} = oF __4§
FAILUHE MODE AHD FAILURE EFFECT
e -— GAUSE (H EHND [1EN RATLOMALE FOR ACCEPTSNCE
WWL/CLA dges nal rEi[IDﬂ-d lo any ['I’ Nz lens motion, 1.e.. W ‘cl:lﬁti"“ﬁd}
comuand via the A7 papsl ar the fotus, zotm, of lpls.
wvplink BARE BDARD TCOHSTRUCTION A2}
{2) taable to change MC . ,
IvL or -GAMMA made . The boards are of "welded wire® consbrgckion. At the bars bsard level thiz daes and
&1 Command Detactar. : distingulsh il from 3 normal PC board sxcapt that holes which will Lake weld pins
Sync Stripper. Morst Case: generally ara not copnected to PO braces. @nly thoase ping which Bring pewer aad
Clock Diwidar Chain. Laess of mhssion critica? grousd poteatisls to Lhe ICe are an PO, An annular ring surrounds the kole im the
Sync Lenerator. board where aach pomer and groend pin is Yocakwd. These ping are Lhea seidered to
2294830-504 video. . the trace 1ike amy other componest lead. Acide from this fealwre, all design
&Z Comnand Decads Lagic. & construckion tachniques used in PC beard Vayoub apply.
Command Execukien Logic. .
Comera Tining Logic. BDARD ASSEHBLY {AZ)
429186 1 =501 _ .
A Syac/CHD Reve. Tha dri¥led and elched koards ave popul abed with several hundred selderable ar
< %9084-3503 weldable pint. Powar and ground pisns, 45 well as comgctor piag, are sglderad 1n
At Automatic Light Conkrol. : lace. Dizcresk conpanants {rasistors, dlodes, capaciters) are attached ta
£ 23980 3-505 ifurcated terminals, where they ara soldered. Flaipack ICs are weldad,
Bb Fawer On/OFf Suit:hin?. lead-by-Yead, Lo the tops of the wald plas. AfLer welding, eatra lead material iy
inpul Yol Llage Prerogulavor. . trimmed away. Circuil connecticns are made vilng ¥30 !Mg nichal weld wira. Ihe
Oulput ¥oltage Requlatars, wirs is welded to the pin surfaces on the board hackyide. AlD wire welds are done
& UC-DC Converter Primiry USifg & maching which it Lape drivea, thas sliminaking Lhe possibility af oiswiving
l:l_!-r.i”itur,-’l'lrir-er. due to operater error. ANl wiring & Circuit performsnce 3 Lesled prior Lo
2£39BRE- 5} box-lgwel inctallation. AfFtar setcassfel tasting, coopunants are staked as required
all ;‘I;;;;;]ﬂ::i'lhtur by drawing notes and the assembly is coated wilkh wrethane.

The board is inserted In tlwe Wox o8 card-edge Quides, in the sane manper 45 Lhe aLher
BC boards.

BIARD PLACEHEMT

The A)-A law veltage pawer supply board 1s bolted In place ot & poinls arcend iLs
perimsbler. Foor ¢f Lhese miunling screws also pass theowgh and tie down dke smaller
A/ koard. Theas bwo boards are woonled face-top—face, separatod by the standeFfs.
Elactrical {atercannections are achigved by junper wires belwesn Lhe Cwo hoards. The
A7-A howses & H-pin connecter which hrings- kn power and sigeals from outside the
module,

fhe AY modula inclmdexs these two boardy as well as porwer bransistor Q4. The nodule
hoviing i3 bant alomiswea sheet, cowprived of two halves serened together. The bsards
and 04 are secured 1o the lTowes halfl, and wired Logeiher. Then the ypper half 13

put in place. By mounting §4 directly to Ehe aluminmn kousing, good bhemmal
perfarmance 15 assured.

The AV, &2, &4, AS, AG, boards are sacured in the electronics assowmbly by
gnld—glaled heryl'llun copper Lard guides. Comnections are made Lo the myther bpard
with Ibhd—matﬂd rnnne:lnrs Disengayement duriag launeh is prevented by 3 cover




REVISEDY 5-7-87

FHEA B, _ 525

LAITICALETY e

SHUTTLE CLTY

CRITICAL ITEHS LIST

UNEY Tuf/CLA
DwG HO. =

_S2o4p21-50% .
SHEET _ 4  OF __&

FATLURE MODE Art
CAUSE

FAILURE EFFECT
ot EHD ETEN

BATIOHALE FOR ACCEFFANCE

TWE/CLA does nal respond Le any
comnand wia 1he A panel or the
uplink

I¥L

A1 Command Deteckor.
Sync Stripgper.
Clock Divider Chaia.
Syn¢ Generater.
22CAERD- 504

g Comnand Decode Logic.
Command Executian Loghe.
Coamera Yiming Logic.
220488 1-501

4 Sync/CHE Rowr,
2 EA-503

£5 Agtomatic tight Cantrol.
1204 503-h)5

af Power DafOTF Sultthln?.
Input Valtage Preregulalor.
Qutpul YWolvage Regulators.

Al DC-BL Cenverkter Primary
OscilVatorDriver.
294 BAE-503

Al3 Master DsciYhalor
2955271

02158

{1) Mo Tless motion, {.e.,
focus, xoom, or fris.

7} taable o change ALC
2} or BAHHA mode.

Worat Lase:
tes: of mssion critical

vidao,

The 413 asseably is a temperature compenszated veltage cantrolled eryskal oscillatar
{ICVCNG) thal §5 purchased Lo 2 specd fication controlled drawing that establishes

the requirenents for performsnce, design, tesk, and quallflcation af the unit. The
praduct assurance provisions of Lhe documont contain the identical regul remenli Tar
glacirenic parts and materials as the Shultle CCTV progrom aad susl receive Lhe
approval of RCA and WASA-J5C. Mechanital and eleckrical integrity of Lhe ascanbly

is confirmed by bath analysis {design sevlewy) and test lqualifleation and acceptance].

DUALIFILATION TEST

For Qualification Vest Flow, see [able 2 Vocated ot the Fronk of Ehis book,

5110
e N —- ﬁ:) '.::ﬁ‘.



REVISED S£-7-87

. 626 UKNIT VCACLA
FHEA H, = SHJTTLE CCTV DG WO, =
CAINICAL TTEMS LI5T : =
CRITECALITY 23 SHEET r oF __ 9
FAILURE MODE AMO FATLURE EFFECT
DH EHD I1TEM RAlIOMALE F{IK ACCEFTAHLE

CAISE
TVLACLA doas nol respond te any
canmand via the A7 panel ar the
uplink-

vl

Al Comwand Peteckor, -
Sync Stripper.
Clock Oividar Chain.
Spnc Generalor.
Z294HR0-504

Ad Command Oecode Logle,
Camnand Execulion Logic.
Lanera ¥iming logic.
2204 8A 1 -5

g4 SyncACHD Rowr,
2204800-503

Ah Automatic Lighl Contral.
225080 3-505

Ah Power OnfO0F Swilihieyg,
Input ¥altage Frare?:?unr
Oulput Yollage Regulators.

AF BC-DC Converler Primacy
LscillaterfOriver.
2204685--503

Ad} Hasier Dscitlator
2205527~}

&L 35k

(1) to Yens mation, b.e.,
focus, zoom, or Irls.

{2} Unabie to change ALC
ar GAMMA made .

Harsk Cate:

_Loss of mission critical

video.

5110

ALCEPTANCE TEST

The CCTY systens® TVCACLA is subjecied directly, wilkuut vibratios isolators which
Bight be wied ia their normal installallon, fo the Following testiag:

# Vibration: ZD-HHz 7 3 dB/0t-rise from 0.0 tZ My
A0-35 Hz: #.04 GE/HZ
I60-250 Hz® -1 4B/ 18 Del—$lope

Test Duratien: V¥ Hinule par Awis
- Tesl Leval: £.1 Grms

® Thermal Vaceum: 1n a pressure of s Tarr, bhe teoperature shall be as
Iel Tuws;

125" Fi Time to stablize cquipment phus 1 hour
. 25" Fr Viwe to stablize cquipment plus 1 hour
125* F: Time to stablize equipment plus ¥ bour

Tha TYL/LLA may nol hove Been subjected Lo Lhe vacuum conditian.

For Acceplonce Tesi Flow, aee Table 1 lacated at the front of Lhix book.

OFERATIONAL TEST

In order o verify that CCTY gompoarents are n?aratinml. # test must verdFy Lhe
healkh af 211 the command relaled companents Fronm the FHS (ATAT} pansl $wileh,
throwgh the RCU, through the sy Tines Lo the Comera/FTU, to the Camera/PTU command
decoder. The test wusl alsa verity Lhe caswra's abilidy to produce vides, the WSU*s
abitily to roule videa, aml the wenilor*s ahillt‘ to display viden. @& similar kest
wiral d perFormed Lo weriFy the MDM comnand path.

Pra-lavnch an Orbiter Yest/lo-f1ight Test

1. Power CCTY System.

2. Via the PHY panel, select a momiter as destinakion aad the comera under
lesl as Edurce.

3. Send “Lamerz Powar OIn*" comwand fram PHS panel.

4. Salect "Evtarnal Syact on moaitor.

5. Observe videa displayed on menitor., Hols that LF video on womltor 43 °

synchrenized (i.8., stable razter) thea this indicakas Lthal the camern

is recelving cooposike sysc fram tha RCU and that Lhe camers #5 produtbng

synchranized vidao. .

Send Fan, Tili, Focus, Zoom, ALC, AND Gawd camwands and visvally {either

via Lha maniber ar direcl observalion) verify aperation.

Sebect downlink as destinatian and camera under Lést as sourca.

Obsarve vidop routed Lo dawindink.

Yend “Comery Power O™ command wia PR panel .

Kzpeat Steps 3 thrauvgh U excepl iztud commands wia bhe HDH Lumaand path.

Ihis proves that the CLTY equipment 15 pperational,

Ol Dm0
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fMEA wg. __B.2B

CRIFICALITY 2

LUNET TYL/CLA
bt M0

SHEET oF

SHUTTLE CLTW
CAIFICAL 1FEMS LLST
-2

FAILLRE MODE AND
CausE :

FAILURE EFFECT
{_ENO JTEH

BATIOHALE FOR SLUEPFTANLE

TWCACLA does mol respamd Lo any
cewnmand wia the AT pame] or the

uplink

Ve

Al Command Dakactor.
S{n: Stripper.
Clock Oivider Chain.
Sync Generalor.
2294880504

Al Command Decode Logic.
Command Exgcutisn Logic,
Camera liming Lagic.
229488150

A% Sync/CHD Revr.

2294884503

Astamacic Light Concrol.

F294883-505

Ab Powar On/0fF ‘.".|.||I’|,4:I|in-i|+
[nput Yoltage Prereyulater.
Ouipuk Valkage Regulavors.

2 OC-BC Converter Primary
Osc i Mators/Oriver.
2234085503

Ald Master Oscillater
22955210

B

0235H

{1} ma lens matlon, 1.8.,

facus, room, ar drds..

(2} Unsble "tp change AL
©or GAMNA mode.

Worst Lase: o
Loss of mission critical
videq,

{ich INGPECTION

Eracurement Conirel — The TWLACLA EEEFaris and hardwara items ars procured from
appraved vendars and swepplisrs, which mast Lhe requivements set forth ia the CCTV
cantract and Quallly Plas Work Sialemmat (H5-2593176). Rasidenk DEAS personns]
review all procurensni docunenls ta establish the nesd for GSI on selecked partn
{PAl 51T},

j.g;u-jﬂg_l_mﬂ_t%un_dnd_im = .ncoming Quality inspections are made on all
raceived naterials and pavis. Rosulks ars recerded by lat and retained io Fle by
drawing and cuatre] nunbars for feture reference and Eraceability,. A1V €EE parks
ary tubjected Lo incoming accepbaoce tests as Lalled For in PAI .’ﬂﬁ ~ Incaming
Inspection Test Iastrucbtions. Incaming flight parks arg further processed in
dccordancg with RCA 1846684 - Proconditloning and Acceptance Hequireneats for
Electranic Parts, with the axception chak l.'ll'g and PLND pesting is nol perfermed.
Hachasical iteme ara inspectad per PAI 2316 - Incoming Incpection Enciwuctisaz dar
mechanical items, PAI 385 - Im:urlin? Qualliy Controb Enspecibon Instruceios, ond
PAL E1Z - Pracedure for Procesaing Inconing or Purchased Parks Designated Far Flight
Use. Accepted ftems are oelivered ta Materlal Contralled Stores and rablained

under speclfied conditisns umtd) fabricakion is required. Hon—~<oaforming materials arg
hald For Matarial Review Board (HRB) dispositiaon. [PAY=307, PAT IQC-531).

Board Assembly b Test - Prior ko the start of TVC ar CLA board assembly, all itens
are varified to be correct by stpch raom persarmel, as the ibems are accumulated Lo
form 3. Wit, The {tems are verifigd a?ain by the pperatar wha assembles Lhe kit by
cheching agabnst the as-buili-paris-1is¢ JARPL). [CAS Mandabtory [nspectisn Points
arg desigmated Tar A11 printed circuil, wird wrip amd walded wire boards, plos
haraess cannectors for soldering wirlng, crimping, 1oldar aplices and guality
warkmanship pripr to coaling of the composent side of boards and sleewing af
harmesses.

IVC Coards

JpeciFic TW board assembly and test Instructions are provided in draming notes, and
applicables docunents are cxlled out in the Fabricalion Procodwre and Recard
(FPR-22441%} and parts Vist PL2294819. These include shublle IVC assenbly sotes
591560, Pracess Stamdarg RTV-566 2280881, Process Standaed - Bonding Yalero Taps
228038%, Specification Soldering 2280749, Specificatien NHame Flate Applizatimn
60167, - Spacificatian - Crimping 2280800, Speciflcation - Honding and Staking
2280278, Specificatiun - Urethane coaliny 2200877, Specification - lacking compound
2026016, Specificatian Epory Adhesive 2010985, Spacification - Marking ZZH0A76,
Specification — Hnrinm:tip Bl30035, Specification - Boading and $raking PP8BP5.

B-112 )
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fHEA hp.  B-2B

CRITICALINY A

UMIT
SHUTTLE LTV DHG NO.
CRLIICAL IVWEHMS LLST -
SHEET 7 1] 9

FALLURE: HODE AND
CAUSE

FATLURE EFFECT
O END ITEM

BATICHALE FOR ACCEPTANCE

TYCACLA does mobt respong 1@ any
comnand wia the 47 parel or bhe
oplink

YL

Al Cowmand Deleckar.
Jync Stripper.
C{oct Bivider Chabn,
Sync Generakor.
2294058-504

&2 Lommand Decods Loglc.
Command Execubion Logic.
Camera Timing Legic.
2244841 -501

A4 SyncsCHD Riwr.
2294B44-501

A% Mutomatic Lighk Cantrol.
2294PA3-505

A Power Dn/OFF Swiboidwg.
Input v¥ollage Freregulator.
Quiput Volilage Regulalors.

&f D{-DC {onverter Primary
fisgillator/Briver.
2I9anB6-503

{13 Hastar Dscillalor
22955271

b 49R

[1) Ho lens motion, |.e.,
focus, Toom, or Irds.

{z) thanle to change ALC
© ar GAMMA mada.,

Wwsk Caga’

JLoss of mission erltical

vidan.

/A INSPECTION {Centinued}

IV Assembty and Tesi - An open bhox bepd i3 performed per TP-T1-Z2204019, awd an
Acceplance Test per TP-AT-Z200819, including wibration and thermal vacuum. Torques
areg specified and wibtnessed, Lraceability mumbers are recocded and calibrated toels
arg chegked prisr Lo use. RCA Quality angd OCAS Imspeclions are performed ab tha
corpletion af specified FPR operations in accardasce nilh PAT-284, PAI-205, PAL 206
and Pa) 21T, DCAS persomneld witness TWC bulton-vp and critiral terguisg.

- After 2 W0 amd an CLA have has been tested vadividually,
they are naled and a Final acceplance teal is performed per TP-AT-2299809, inclwding
vibration and thermal vatuum enwirsnmests. KCA and DOAS persenne]l mapilor thess tazis
aml review Lhe accepiance tesl datasfrespIbs. These personnel alsa inspect for fon-
iprmance ateer all repair, rewnrk and retest.

Exgcaration for $4ipmwent — The TVC and CLA are separated priar to shipment after
fabrication and texting is complete. Each is packaged according to CCIY Letter BDYG
and 2780H46, Process standard fer Packaging and Harddling guidebings. AN related
dacumentalios including assembly drawings, Parts LisL, ABPL, Test Data, etc., is
yabhered and held in a3 documentalion foldar ascigned specifically bo each assambly,
tinis folder is retained for reference. An E1D# &5 prepared for eack assensly in
accardance with khe requirensntls of W5-2592176. ROA O and DCAS perseans] withess
crating, packaglag, packing, and marking. and review the ELWP Fur complebeness and

AECWFALY .

5-113



FHE& WD. _B.2.5

CRITICALLTY FAi'A

REVISED 5-7-@7
LMIT

FyL/LLA
SHUFTLE CCTV G M. d
CRINILAL TREHS LTST -

SHEET B af

-9

FAILURE HOOE AND
LANSE

FALLURE EFTECY
On Enl) JTEM

AETIONAME fOR ACCEPTARLE

FVCALLA daes nodl respond Lo any
comwand wia Ltha AT papzl or tha
uplink

(LN
Al Command Detecbor.
Syne Strippar.
C*uck Divider Chain.
Syac Generaktaor.
22 34R00- 504
A} Command fegode Logic.
ommand Execution Lagic.
Cawers Timing logic.
22504871501
21 SynefCHD Rewr,
2¢BA4- 503
A% Aubomatie Light Cantrol.
2534803~ 50%
pE Powar DntBFF Switehing.
Input ¥oltage Prere?ulatnr.
duiput Yoliage Regulakors.
4! DC-BL Converier Prinary
OscilVatar/Drivar.
2Z9apRc-501
Al3 Master Dackllatar
229552 T-0

| Pl

{1} tiz Yens motlon, §.g.,
focus, zodm, or Iris.

{2} Unable to change ALL
“or GAHMA el '
Worst Case:

Loss of missina critical
vlden.

EALLURE MISTORY

TDR -
TOR -

TR -

TOR -

WZGa4 - Leg #0462, TVC 5/N FaD3-542
w284 - Leg #0463, TV S/N FO03-502
bescription: [ntagratioa Teating Failure
Bow Leval

Thermal-Vac Hat Eavironmeat

Ho wideo Trem IVC. «2B valt current ab 1.5 Amg Fimit.
wac hot test cycle =1059F)

(30 minutes into Lhemal

(ause: Short 1n A7 low voltage power supply, {High veltige winding of
Lrensformar)

: Removed and replacad transfarmar isent ke wendor for analysisd.
Chork dvg Lo a pin=nole | magnet wire {asulation,
Future Lransformers Lo be purchased per révised spac coatral drawing ECH LCTY
619{BIDZHY.

WZ2T30 - Log ADES TWC SAN DO5-502
Pescriplion: Pre-Launch Failurs

Bax Level Test

Amhiankt Eowirnnmest

Problem reporl VSE5-201-Dd93 wisuval inspeclios of uait at %50 revealed a
recessed pin 31 ik the J1 conneclor.

Causé: Error iw manulacturing of the conpector pin. L is 0.036" shorier in

Tenglh than elher pins in connecior.

-~

: Ramove and veplace pin 31 in Jb connecter. Test pias abiliy
fo lsck ints mating cannecior. Perform cantact relestion test ta insure pla
is Tscking 5 requived. Inspact to insure pin is nat pushed out of place.

HZTAD - Log #0486 - TV S4/H 0pa-5D2
Description: Pre-Launch Test Failure

Bax Level

Ambhient Enviropmeni

REF: VIC5-2-01-0097 unib returned Trom K5C,
{28V

Pawer was applied Lo wipag pins.

B-114
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REWISED 5.7-87

: urll IYLACLA
FMEA ND. _B.2B SHUTTLE CCTV DWG NO. J70AR19_506. G0RS
CRITICAL ITEWS L1ST _CCMBR] -0
CRITICALITY kA rd . SHEET BA aF 9
FATLAMIE HODE AMD FATLURE EFFECT
CALSE an Ene [TEH i RATIONALE FOR ACCEPTANCE

TW/CLA dogs mot raspond te any {1] He lews motion, 1.e., |FALLLRE HISTORY

command via Lhe AT pa .

uplink panel or the focus, zoom, or ris ‘Cause; Fncorrgct wiring of shutile craft harness, pok +2B¥W s JI-010 snd

{2] Ihible to change ALC RTW Lo N-9.

&1 Tomnangd Detecior- b Correchive Ackign: Wiring of shutlle harness Vg be repaired by respossible
Sync Skripper, Worst Case: organizatian. Failura analysis perfovmed and carvective actioa taken oa WL
Clock Dlvider Chain, : 1oss of mission celtical 5N (B, A6 boarod-failere analysis Undicaked the fallawing parts are to he
fync Generatar, changed. N1, 33, Q12, CRI, CRE, and RS} were replaced,
229408D-5049 wideo.

&) Lomweand Deepds Logie. T0R - HWEDZA - Log #1539 - TV 5/H DO7-502
Command Esecution Logic.

Comera Timing Logic. Descriptien: Accepianca Tesk Failurs ‘
2¢94681-501 Hox Level

At Sync LMD Bewr. Thernal Wac — Heol Environment.
¢204RR4-501 T¥C #rawinpg excesslve curveat, ri.BA. Failure sccurred at +125%F,

A% Automalic Light Conkral.

Z2?94683-505 Cause: <apacitor 10 on Lhe A6 board wWas Found Le be shorted. & large guantity

Af Pamer On/DFF Swltchin?. of solder Mowed inside {rom sleeve thre header.

Inpul Valgage Prereli]u atar. :
{Jutput Voltage Regulators. farrective Ackien: Capacitar C10 remaved & veplaced, (random part failure).

B OC=DM Conwerter Frimary
GsciMMatorfDriver. TDR - NOA23 - Lag #5858 - TVC  S/N D2-5O7
2E9886-503 : Y1770 = Log w564 = TVL  S/N Q09-507

All Haster Bscillztor Y1791 - Lag @568 - TVL S/H DO2-50F
22UL52T=1 Y177V - Lag #4568 — IVC  3/N 009-%502

IV 5/M D14-502
VL SN DI0-502
WL 5/H D17-502
WL S/H DZO-502

¥1TM — Loy W&G7
Y17 - Log ¥S6T
Y171 ~ Lag #5064
W1T#9 - Log #5318

| I O O T I |

: Flight Failure, Spacecraft Level
o TY {pmera circoit breaber popped apen durisg Flight mission 50%5-1.

LCapsp: Camera Tow voliage supply kas ervatic syncranization mede gt low
temperature.

{orrpctlive Agiipn: ANl flight caweras were rélurned gnders CCA3S for rework
and relest to €CH £-1881. ECH (C-1880) ta Lhe low woltege power supplies
#lininaktes the errati¢ synergnization problen. TYL greup part no. has bean
changed Trom 22940719-50Z ko 504 Lo denote cempras thakt contain low voliage
power supply medificatien.

PR EL 5-11dA
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REVISEDR- 5-7-87

FHEA no. B.2.6

CRITICALITY 242

UHNIT TC LA
SHUFTLE CLTV WG HO. : —
CRITICAL [YIEMS LIAT AN 1-503
SIEET [i] oF a

FalLurE WODE ARG
CAUSE

FAILURE EFFECT
OH EHD [TEH

RATIGHALE FQOR ACTEPTAMCE

T /CLA does not respond &8 any
command via the A/ pangl or the
uplink

Al Command Deteckar.
Sync Siwipper.
Clack Divider Chala.
Sync Generator.
2 ¢94880-504

A2 Comnand Decode Logic.
Command Exeécution Logic.
Camera Timing Lipgic.
2194481=501

Ad SyncsTHD Rive.
2i9qAH4 =503

A5 Automalic Llght Contrel.
2748R3-505

gty Power Go/QIF 5eibching.
Taput Yoltage Preregulakor.
Ouiput Voltage Reguialors.

A7 DL~ tunuergpr Primary
Oscillatur/Oriver.
2MMARE-501

A13 Master Dscillatar
21956771

[ FELYS

(V] Ma lens motion, h.e.,
facus - zoom, or iris.

{2} Unable to change ALC
or GAHMA moda.

Horst fase:
Loss of wisstan critical

viden,

TAILURE HISTORY
TOR - Y1773 - Log #0570 - TVL S/N Q08-5(2

Descripting: Flight Failure
Spacecrafl Lewal {575-13)

TW not synchranized for approsimalely 38 minutes.
This problam secured At cold teaparatura.
Eynchronization was regaincd at 200,

Cause: bosa of phase Vack dus te Lthermal assymeiry of the 3.5%8 Wiz Fhase
detector.

CorrFeclive Action: CCA 3% has Laen issued ﬂire:tin? R{A Lo incerporale the
hester and sync modifications TECH CCY BIB} Lo &1) fhight camera‘'s., TWC 008 }
was madified accardingly. TW group number has been updatad Trom group 502 to BOE.

TOk - Y1119 - Lag #5576 - TV S/N 014-502
Oascriptian: Flight Failura [S75-1)

Spacecraft Level

TOR was opened te follow relay Kb - contacks 5 and 8 failure o ass'y
F794885-501 S/H FOIA,

Causg: TVC Tow voltage power supply has arratic synchroaization at Tow
tenperatere. Relay fallurs result of picessively Eigh currenl Lhrowyh contscks
5 amd & during reset command.

Correciive Actign: PRemoved and replaced K1 on the AB board.
Low woltage power supply was reworked to ECH-CMBH).
RBefer ip TOR w6823 far complete bisiory of erratic synchromization problea.

TH - WEBSY - Log #0645 - TVC 5/N 024-506
Descriplioa;: Pre-Launck Test Failure

Oow Leval
Anbieni Eavivonmenk
Aukomalic Pris goes (rom apen La oloe,

Cause: Prablem rould nat be duplicated afker exlentive Lesting.

Mm: Hone - vnil retvrned to KSL.

51140
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REY13ED 5-7-87

FMEA HO. _ b.2D

CRITICALITY 2f2

SHUTTLE CLTV

CRITICAL ITEMS L1ST

UHMIT __TVL/CLA

Dwl mI).
SHEET 8L

4

ar

—3

FATLUAE HODE AND
LALISE

FAILLRE EFFECY
M ExD JTEH

RATIOMALE F{8 ACCEPTANCE

TVC/CLA does nok raspond o ang
command via ihe A7 panel or the

{1} Ko lens motlan, 1.e.,
focus, zomw, ar iris.

EATLLRE HISTORY

apl ink ToA - WHBMD - Log #0722 - TVL 5/H 028-50&

[2) tsable to change M.C

IvC ar GAMMA made . Descriplion: Acteptance Tesk Failure

Al Command fptecior. Ambipnt Eawvirpnsent
Spne Siripper. Mow st Case: Bown Level Task
[‘“Ek Divider Chaia. Loss of mission critical Approximately 47 seconds after initial Ltwrn on. Lhe iris <lese canmand would be
Syne Generatar. vidao generated hy Tl

Z2AB0-504

&l {ommand lecode Lagic.
Comnand Execution Legic.
Camera Timing Loglc-
2Z9488 1-501 Lorrective Ackion: H.¥.P.5. removed from IWC and new H.Y.P.5. insialled.

89 Sync/CHO Acwr. Tests indicated prablem selved, Power supply relorned ko wendor dor Evaluation.

Capsg’ Intermal sharl in the high voltage power supply [S/H 2046}, which
generaten spikes on the FOR Line.

22940806501 Reier to TDR WIT35, Log #723.
A5 Auvtomakic Light Control. The probtem ways akbribuwted by impropar tead daress of hlgh voltage terainal,
4291863-5405 These teads have besa rerouted and exbra insulatiom added at the WY terminal

Al Power Gn/0FF Swilching. for all mew buili units.

[npul Valiage Frerl!?u?alur.
Output Voltage Regulators. TAR - WYZE0 - bog #0RD0 - TWC S/M D26-GDG6

af B-D Converter Primary
Bscitlator/Oriver. Description: E};.#B“ Failure, Spacacraft ieve)

4M44R6-5017
23 Haster Oscillator During the 111ght oparatioas, one time when crew burned camera sn they hat no
22955271 contrel of MC and Gamna Twnetione.

Proplea resolved besedF by recysling power.

Cawse: After wunereus operatons, Lhe reporked condikion was dupl icated on test
set. AFLer imitial Lurn on, cawera would nat ascept ALE, and Ganma commands.
[t was Found that the owtpul of U313 Pin & CMD F.F. reset on AZ kpard was st

in & high state. Thirs chould aormally have been resel low by either "POR" or
kil count B8 pulses; after isitial power turn-on.

Sutpeck devices AZ - W2h, UGBS, UG7, and UGR.

Correctlve Ackion: Removed and replaced the fallewing parls on the A2 Roard
Uph, UGH, U6F, ano USA, Lab snalysls did net indicated any defect wlilh removed
parts. Problem has mat recurrved afler new parts wore inskalled.

02158 f-114G
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REYESED S5-7-87

FHEA HWO. b.2b

CRAITICALITY eiL

UKIT WLCLA
DG MO. __{224B19-506, SDG/
—2OARF)-50F

SHEET 0 ar )

SHUNTLE £CTV
CRITICAL ETEMS LIAT

 FAILLRE HOOE AMD

- FATLURE EFFECY
OH EHD ITEM

BAPIOMALE FDA ACLEPTAHCE

LAUSE
MWC/CLA does nof respond is
ommard wis the A? pangl pr
plink

L] Command Delectar.
Sync Stripper.
Clock Divider Chala.
Sync Genarator.
2294B80-5D4

¢ Comiand Decode Logic.
Command Emerution Lagic.
Camera Timing Logic.
294Ba] -5

v SynefCHD Revr.
2¢59R84-503

16 Automatic Light {onbrol.
2¢BA3-585

any
t he

W Power (n/OFT Suit-chhu?.
ulatar

Input Yoltage Prereq

Oulput Vollage Regutators.

17 OC=DL Conwerier Frinary
DseiNMater/river.
F79400-503

13 Master OsciYlator

Py |

135N

(1) Ka lens motion, h.e.,
focus, zoom, or bris.

{2} tnable bo change AL
or SAMMA mode.

Loss of mizssion critical

ridea.

FATLURE MESTDRY
TOR - A3939 - Log #0954 - TVE S/N D21-5D6

T -

Pescription: :'Iight Failure, Spacecrafi Level
T5-14

Froblenm report PW5-0D04037

Mo videa ougput

Couse: Oelectlve Relay E=1 on the AG Hoard.

Correctiye Action: Cause dus La a Foreign conductive particta temporarily
ledged betwern relay leads and board P.f, traces. Relay £-1 sent 1o product
assurance Yab for analysis, report A9, Munerous oéccrepancies were
faund, nong of which were ceitical,

B-3521 — Log #1165 - VYL S/N (35-508
Rescripiign: Acceptance Test Failure

Hox lewel -

_ Thermal Vac - Hol Envireament

Ecressive supply current, lost a1l DLRScanera Tights and oulpet vides infarmatipn,

Canse: Shorted capacitor C14 an AB board.

Correctjve Actign: Ci4 romoved and réplaced wilh new capacitar.
Tob cowld nat {ind 2 couse for shoried cap. IReport W B53Z1A)
Considered randem Tailuvis.

Product assvrance

B-1140
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REW)SED 5-7-B7

FHE‘. m . 5-2-5

IRITICALITY 213

SHUTILE CCTV
CRITICAL ITEMS LIST

UKIT TWCACLA
DG W),

. | B x
SHEET ___ % ¥ g

FATLURE WIDE AND
CAUSE

FAILURE EfFECT
.—DH EHD ITEM

BATIONALE FORA ACCEFTANCE

MWOACLA daes nel vespond Lo any
command via the A7 panpe] or the
uplink :

vl

£l Command Dateckor.

Syne Stripper.

Clock Divider Chain,
Lync Gereratar.
2¢94880-504 .

Commard Jecode Logie.
Command Enscut ipn Logic.
Camers Timiag Logic,

R

£294581-501

A4 SyncAiHD Acwr.
2244884-501

45 Autam:. Light Canlral.
ZJ294AL b

A Power n/0fT Switching.
Inpist Woliage Prare :?Itnr
Nulput Valiage Regu?aturs.

AF DL-DC Converter Primary
Miscillator/Oriver.
2194N86-5{ 3

U3 Master Dscillabor |
2MLATT-L

17 10e

{1} no lens matdon, ¥.e.,

focus, zoom, or {ris.

{2) nable ko change ALC
“rur GAMMA . mode -

Worst Casa;
Lasy of mission crikical

yldea,

.

QPERATEDHAL EFTECTS

Loss of videa. Pogsible Juss af major missien objectives dué te loss of RHS caneras

or ather required cameras.

CREN ACTIONS

IT pagsible, coalinue RHS operaliong using albernalive visval cues.

CREW TRALHING

Grew shauld be Lrainad ko wse possible aliernatives ta CCTV.

HIZSIOH CONSTRATNI

gg:;e pessible, pracedures showld be designed so they can be acconplisbed without

5-116
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